Stoicheiometry and kinetics of the prolyl 4-hydroxylase partial reaction.
In the absence of a peptidylproline substrate, the oxidative decarboxylation of 2-oxoglutarate by prolyl 4-hydroxylase (prolyl-glycyl-peptide,2-oxoglutarate:oxygen oxidoreductase (4-hydroxylating), EC 1.14.11.2) is stoicheiometrically coupled to the oxidation of ascorbate. The Km and Kd for O2 in this partial reaction are 1.5 mM, this value being one order of magnitude higher than the Km and Kd for O2 in the complete reaction in the presence of (Pro-Pro-Gly)5, indicating that in this case O2 can become enzyme-bound predominantly after the interaction of the peptide substrate with the enzyme. The Km values for 2-oxoglutarate in the partial and the complete reactions are the same. In the absence of both a peptide substrate and ascorbate 2 mol CO2 per mol enzyme are produced in the first 1-1.5 min, during which the enzyme becomes inactivated and, as shown earlier (De Jong , L., Albracht , S.P.J. and Kemp, A. (1982) Biochim. Biophys. Acta 704, 326-332) enzyme-bound Fe2+ becomes oxidized to Fe3+. The results are consistent with a mechanism in which a Fe2+O complex is the O-transferring intermediate involved in peptidylproline hydroxylation.